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Fig. 9.3 Comparison of stress concentration for round and rectangular bars with grooves. 


When x = d/2, 5 max = 35"; that is, we obtain the maximum theoretical stress 
at the edge of the hole. On the other hand, when x becomes rather large in 
comparison with the hole diameter, we get the average stress on the cross section 
of the beam. Equation (9.2) shows that stress disturbance is highly localized. 
Practical rules often state that the maximum theoretical stress concentration for a 
plate in tension is encountered when the width of the plate is more than about four 
times the diameter of the hole. Putting b = 4d into an approximate formula, given 
in Table 9.1, we get K = 2.4. Only when d becomes very small is the theoretical 
value of 3.0 attained. 

In general the effect of open holes in beams is not easy to evaluate despite the 
various theoretical and experimental tools available. For example, when holes are 
present in the flange, the problem of location of the neutral axis can lead to many 
interesting speculations. Furthermore, the effect of a hole in the tension flange of 
a beam is difficult to assess if the beam does not fracture and the compression 
flange carries the significant share of the load. On this basis it would seem that the 
effect of holes in flanges can often be ignored, particularly when rivets are used. 
Under these circumstances the American Institute of Steel Construction allows us 




